Folding and oligomerization properties of a soluble and secreted form of the paramyxovirus hemagglutinin-neuraminidase glycoprotein.
The paramyxovirus SV5 hemagglutinin-neuraminidase (HN) glycoprotein (a type II integral membrane protein) was converted into a soluble and secreted form (HN-F) by replacing the HN signal/anchor domain with a hydrophobic domain that can act as a cleavable signal sequence. Approximately 40% of the HN-F synthesized was secreted from cells (t1/2 approximately 2.5-3 hr). The extracellular HN-F molecules were identified as disulfide-linked dimers and the majority of the population of molecules were resistant to endoglycosidase H digestion. Examination of the oligomeric form of the secreted HN-F, by sucrose density gradient sedimentation, indicated that under conditions where HN was a tetramer, HN-F was found to be a dimer, and no extracellular HN-F monomeric species could be detected. Secreted HN-F was fully reactive with conformation-specific monoclonal antibodies and was enzymatically active as shown by HN-F having neuraminidase activity. Examination of the intracellular HN-F species indicated that HN-F monomers were slowly converted to the disulfide-linked form and that under the sucrose density gradient sedimentation conditions used the HN-F monomers aggregated. Some of the HN-F monomers were degraded intracellularly. These data are discussed in relationship to the seemingly different folding and oligomerization requirements for the intracellular transport of soluble and membrane bound forms of a glycoprotein. The soluble and biologically active form of HN may be suitable for further structural and enzymatic studies.